10                   AMERICAN SEWERAGE PRACTICE
attended in some cases by the reconstruction or entire abandonment of the old sewers in them. One of the most interesting features of the work was the change m the cross-section of the streets from concave to convex, for reasons explained by H B Hederstedt
With regard to the conversion of the concave surfaces of roads into convex, it may be shown to have formed an important part of the drainage system. Against hollow roads, there were always complaints The old plan constantly cut up the roadway with cross-channels or gutters Another object had been considered, however, in making the change, the certainty of freeing the roads more readily from rainfall. In the concave roads, iron gratings were set on the top of small working shafts, built on the crown of the drain arch. These iron gratings frequently became clogged and the passage of the water was impeded to such an extent that raised planks were occasionally used to enable foot passengers to cross the road, the vehicles meanwhile being compelled to travel through a sea of mud. The old roadway had, in many places, to be lifted to obtain sufficient headway for the minimum-sized drains, the value of the convex roads, as affording an extra height, is therefore obvious 1
The new sewers built in Paris from 1833 onward were made 6 ft or more high wherever possible, in the belief that the workmen employed in cleaning them would discharge their duties more efficiently if they could labor without being forced to take unnatural positions.2 Toward 1848 the little sewers were given a minimum height of 5.5 to 5 9 ft without exception, and a width of 2.3 to 2 6 ft at the springing line of the arch, the width at the invert being a trifle less. Humblot says, "These dimensions are too scanty; for getting about easily at least 2 m. height and 1 m width are needed." When it became necessary later to enlarge some of these small sections to receive water mains, the top was widened out on one side (sometimes on both sides) while the lower part was left narrow, thus producing those sections shaped something like the letter P which have been the subject of strange comments from persons unfamiliar with, their origin.
Although there has been a great deal of criticism of the large Parisian sections it has generally failed to take into account that the sewers of that city have been built with a view to removing street refuse'as well as sewage and ram water. There are no catohbasms on these great
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1 " One reason for making the smallest class of public sewers in Paris so much larger than they arc in every other city is the practice which, till within 10 years, existed only there, of placing the water mains in them " (E. S Chesbrough, 1666 ) In commenting on the location of water mains in the sewers, Humblot stated in a report, in 1888, that the flat portions of Paris wore largely on flllod ground and the hills were undermined by old quarries, so that leaks in mams laid in earth would rarely be detected, and it was particularly desirable to keep the mains exposed BO that their condition could be observed constantly Telegraph and telephone lines and pneumatio tubes for transporting moil were placed in the sewers on account of the facility of installation and maintenance Qas mains were also placed in a few of the sewera until explosions led to the abandonment of this practice.